Abstract---Pashto is one of the national languages of "Afghanistan", and the home language of Pushtuns living in the "Khyber Pakhtoonkhwa Province" of "Pakistan" and many Pushtuns living in Baluchistan. Pashto language allows pronominal clitics to be inserted into morphological words. The clitics with this property are called endoclitics. This paper describes an account of Pashto Endoclitics generation which is an early stage of generation, Cliticization rules and the unique challenge posed by these clitics to the traditional syntactic theory. Pashto endoclitics are interesting, because they cannot be completely accounted for by syntax or prosody alone, but transcend different levels of grammar framework. In a natural generation task, the problem of clitic generation has to deal with syntax, prosody, and discourse constraints.
I. INTRODUCTION
Pashto is spoken by about 13 million people in the south, east and a few northern provinces of Afghanistan and over 28 million in the province of Khyber Pakhtoonkhwa, Federally Administered Tribal Areas, and Baluchistan. Smaller, modern "transplant" communities are also found in Sindh (Karachi, Hyderabad). In the linguistics literature clitics are described as morphemes that are neither independent words nor morphological affixes. Syntactically and phonologically clitics follow the host word to which they are attached. Clitics are grouped into four types: proclitics, enclitics, meesoclitics, and endoclitics. Proclitics are prefixed to host word; enclitics are suffixed to host word; and mesoclitics appear between the stem of the host word and other affixes. Endoclitics are inserted inside the host root stem by splitting the root stem into semantically deficient parts. Pashto allows all of these types of clitics to occur in sentences. Pashto has been written in a variant of the Persian script (which in turn is a variant of Arabic script) since the late sixteenth century [1] .
Pashto clitics normally occurs in the second position (2P) of a clause or sentence [2] , however they may occur in various other positions in sentences as well, but never occurs at the beginning of a sentence as the following examples show. The following table gives a complete list of clitics used in Pashto language [3] . However, endoclitics generation in Pashto language occurs only with pronominal clitics mee, dee and yee, am. In Bogel"s analysis, endoclitics are subject to prosodic as well as syntactic constraints [6] . Prosodically, a clitic is placed after the first item bearing lexical stress in a sentence. Pashto is classified as an argument-dropping language, which is made possible by the syntactic agreement system on verbs and nouns. The endoclitics appear after aspect-caused stressed constituents. With regard to stress, Pashto verbs fall roughly into three classes, depending on their word-internal structure [6] . Bogel defines three classes of verbs with respect to clitics and endoclitics. Tegey supposed that a syntactic rule for clitic placement applied after phonological rule (vowel coalescence). According to Kassie the phonological motivation of VC is the elimination of haitus (phonological gapping) [8] . She suggests the following process for VC.
Kassie concludes that VC is a type of lexically restricted phonological process and only a-for a-initial verbs undergo VC [8] . Therefore a-is considered as a morphological prefix, thereby claiming that no verb stem begins with a vowel. The a-initial verbs are described as midway between class-1 and class-2, as they take the perfective particle, but contain a stressable prefix. Clitics never move in the syntax, but may only move in the phonology to find a host to their left by the process of prosodic inversion. Bogel concludes that clitics are inserted into the morphological word post lexically, and are subjected to prosodic constraints and stress [6] . Moreover she assumes that prosody inserts clitics post lexically after an accent-bearing element, thereby asserting that attachment to a host is a strong prosodic constraint.
III. SYNTACTIC AND PHONOLOGICAL FEATURES OF CLITICS
The first detailed study of Pashto clitics was carried out by Tagey [4] in his Phd dissertation. Tagey proposed that the clitic placement was syntactic, without elaborating on the exact syntactic mechanisms that determine clitic placement. Kassiere affirmed that the Pashto clitics can be dealt with only syntax and morphology. In Tagey"s analysis "clitics are placed after the first major surface constituent that bears at least one main stress". Apparently the suggestion posits that phonology interacts with syntax inorder to place clitics in correct position in sentences. In a later publication Muhammad and Babrakzai proposed that clitic placement can be treated as syntactic agreement [2] . According to Dost clitics placement within sentences and clauses is governed by constraints on syntax, prosody, lexical and sublexical levels, thereby blurring the distinction and interaction between these different levels [9] . In the analysis of Roberts, clitics are divided into two groups: one appearing in the second position of the clause, and another that appearing nearer to the verb [10] The ordering of pronominal clitics within a cluster (a series of adjacent clitics) is determined by person feature syntactically instead of a morphological template. Clitics bear person and number features which are not unique. Possessive clitics are dislocated from overt nominal with which they are semantically associated. There is a strong relationship between strong pronouns and pronominal clitics as stated by Roberts [10] . Strong pronouns occur at the same positions as the full NPs, but discourse neutral (topic) pronouns tend to appear in the form of second position Clitics. Pashto clitics have been studied from pure phonological aspect as well [10] . Roberts attempted to incorporate Pashto clitics into Chomsky"s Minimalist Program. He states that 2P pronominal clitics are agreement morphemes based on the observation (also made in [2] ) that pronominal 2P Clitics are in complementary distribution with verbal agreement morphology. This leads to the prediction that only ergative and accusative arguments may be criticized, whereas nominative or absolutive arguments cannot be criticized. Each clitic heads an agreement projection, whose specifier licenses a null pronominal argument. As an example the constituent tree for the sentence [waqas me wanalide] "I didn"t not see Waqas (a person)." is shown below from [9] . The NP leaves a trace and overtly moves to the subject position in the sentence thereby positioning itself with respect to clitic. Dost [9] objects to the proposal brought forward by Roberts and identifies three problems with the syntax only analysis. 1. 2P clitics should be double overt pronominal arguments based on the agreement hypothesis ("clitics as agreement hypothesis"), but that do not. 2. The second problem is with endoclitics (that clitic in-fixation). Tagey in his analysis, identifies three classes of main verbs in Pashto, that sometimes require 2P Clitics to appear after the first accented syllable of the verb, rather than after the verb itself.When stress occurs on the first syllable of the verb (in perfective aspect), 2P Clitics obligatorily occur after the stressed syllable. According to Dost, Robert"s analysis does not consider clitics to be another natural word class, but rather considers them agreement morphemes and wrongly predicts the behavior of endoclitics.
The third problem identified by Dost is that 2P
Clitics are prosodically required to have hosts. This property is lost by the syntactic treatment and EPP (Extended Projection Principle: the requirement that clauses have subjects), which is a syntactic requirement and not a prosodic one.
According to Dost the hypothesis, that 2p clitics are agreement morphemes is wrong. The suggestion made by earlier studies that clitics should co-occur with full nominal arguments, is not supported by the actual linguistic data [6] .
As an alternate Dost describes a Domain Based Approach to clitic placement in Head-Driven Phrase Structure Grammar (HPSG).
IV. CLITIC PLACEMENT Pashto 2P clitics are unaccented, monosyllabic words that need single stressed phonological structure to their immediate left. According to existing clitic theories, Pashto clitics occur after first syntactic/prosodic structure in a sentence, which may be a word, phrase or prosodic unit. The first structure has to bear primary stress. Therefore, when placing clitics, syntax as well as prosodic constraints on phrases, words and units smaller than words have to be considered. Below Fig.1shows the sentence with strong pronoun on the top down parsing tree on the left side and with clitic on the right.
Figure 1. Cliticization
Clitics occur with wide range of syntactic hosts, and show low degree of selection with respect to hosts. Table II specifies the rules for replacing strong pronouns with 2P (second position) clitics based on syntactic constraints only. This process is called cliticization. The abbreviations used in Table II are defined in Table III . 
‫ې‬
The rules specified in Table II use only syntactic knowledge of clitic placement to introduce a clitic at second position (2P) into a sentence by replacing an already existing strong pronoun within the sentence. These rules do not include Pashto endoclitics. Pure syntactic rules such as given in Table II cannot be formulated for the generation of endoclitics in a sentence, because of afore mentioned problems. To meet up with the challenge of endoclitic generation it is necessary to allow interaction between most notable linguistic levels; syntax and prosody during the generation of Pashto language text from any knowledge represented in computational form. In this paper, I have presented few examples of Pashto endoclitics generation and some rules for cliticization process. The generation mechanism can be situated into any existing of linguistic theories such as Lexical Functional Grammar (LFG), Head-Driven Phrase Structure Grammar (HPSG) and Combinatory Categorial grammars (CCG). The Combinatory Categorial Grammar formalism will be chosen because of clear syntax-semantics interface particularly suited to natural language generation systems. As no theoretical and computational work has been done so far in NLG for Pashto language, therefore theoretical work has been shown in this paper for cliticization and endoclitics generation of Pashto sentences. Later on OpenCCG toolkit which is an open source natural language processing library will be used for Pashto clitics generation.
